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An objective lens (1) for focusing light on an 
optical reoDrdlng mediiini (not shown) and 
InBdlating the ^ame with the focused light is held . ^ 
on a lens holder (2). A support member (10) Is 
provided on a base member (9) as a foundation 
of a devlde for driving optical system/The lens 
holder (2) Is supported on the support number 
(10). Six linear elastlc bo'dies (7a through 7f) of 
the same length are cylindrically shaped. The 
lens holder (2) Ts supported on the suppojl 
member (10) by the linear elastic bodies (7a 
through 7^;^ A center of a circle formed by the 
ends of the linear elastic bodies (7a through 7f) Is 
an axis of point symmetry thereof. Distances 
between adjacent ones of the ends of the linear 
elastic bodies (7a through 70 are all the same. 
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BACKGROUto OF THE fNVENTlOhl 
[0001] 1 . Field of the Invention 

[0002] The present invention relates to a device for driving optical system for writing or reading 
Information to and from an optical recording medium such as DVD. More particularly, it relates 
to a supporting mechanism and a driving mechanism for the optical system. 
[0003] 2. Description of the Baclcground Art 

[00041 A well-known device for driving optical system is introduced in Japanese Patent 
Appilcatldn Laid-open No. 2001-297460. FlCi .17 is a -j)erspectlve view illustrating a 
background-art device.for driving optical system disclosed therein. The device given In Fia 17 
is a driving device for optical sWtemlrj which an objed^^^ 101 is controlled by moving coil 
system. The objective lens 101 is fixed to a lens holder 102. Provided on the side surfaces of 
the lens holder 102 are six strip metal plates 103a through 103c. and 103d through 103f. Print 
cons 1048 and 104b are fixed tb other side surfaces of the lens holder 102. A base member 
105 has a suspension holder 106 for supporting the lens holder 102, and pemianent magnets 
107a through 107d for controlling the lens holder 102. The strip metal plates 103a through 
1030 andSoSd through 103f are connected to the suspension holder 106 by suspension wires 
(linear elastic bodies) 108S throiigh 108c and 108d through 108f. respectively, to support the 
lens holder 102 on the base 105 member. The print coil 104a is interposed between the 
permanent magnets 107a and 107b. and the print coil 104b Is Interposed between the 
permanent magnets 107c and 107d. 

[0005] Next, the operations of the background-art device will be discussed. When a current Is 
supplied to focusing coils embedded In the print coils 104a and 104b (not shown) so as to 
generate ele<itromagnetlcforx»s to a^^^^ the coils in the same direction, the lens holder 102 is 
displaced In the direction Fo of an optical axis (hereinafter alternatively refenred tq as focusing 
direction). Further, when a current is supplied to tracking colls embedded in the print coils I04a 
and 104b (not shown) so as to generate Electromagnetic terces to act oh the coils In the same 
directior^, the lens holder 102 is displaced in a tracking direction Tk that is a nadlal direction of 
an optical recording medium. SOII further, when a current is supplied to the fpcusing coils (not 
shown) sb 88 to generate electrbmagnetic forces to act on the coils with the opposite 
directions, rotation moment about the tiBcking direction Tk as an axis thereof is applied to the 
lens holder 102,. As a result, the lens holder 102 Is rotated in a tilting direction U pIC^ 18 Is.a 
sectional vl^W iUustrating hoW 'thS lens hold^^^ is rotated In the tilting direction Ti. if the 
electromagnetic forces are generate to act on the focusing coils (not shown) In tiie opposite 
directions, the strip metal plates 103a and 103c are displac^ and distorted towards the 
opposite directions by the same amount. As a result, a center of the strip metal plate 103b will 
be a center 6 of rotation In the tilting direction Ti, tiiiis rotating the lens holder 1 02 to an angle 0 
and displacing the same in tiie tilting directton TI. Triaxial drive, namely, drive in the focusing 
direction Fo, tracking direction Tk, and In tiie tilting direction Ti. is tiiereby allowed. 
[0006] For realizing triaxial drive, tiie background-art device requires two electric wires for 
supplying current to tiie focusing coil In ttie print coil 104a. two electric wires for supplying 
current to the focusing coil In ttie print coll 104b, and two electric wires for supplying cun-ent to 



the tracking coils in the print coiis 104a and 104b. respectiveiy. Nameiy. a totai of six electnc 
wires are required. For this reason, the six suspension wires 108a through 108f for supporting 
the lens holder 102 are also used as electric wires for current supply in the background^ 



devicel 



[00071 In the background-art device for driving optical system, however, the suspension wires 
108a through 108f should contact the strip metal plates 103a through 103f on the side of the 
l^ns holder 102. Ther^ore. the background-art device necessarily requires six strip metal 
plates leading to the increase In number of parts. As a result, the problems involving nse in 
cost of the parts and increase In number of assembly steps have been unavoidable. In the 
baclcgrbund-it device, further, the suspension wires 108a through 108f and the strip metal 
plates 103a throiigh 103f should be respectively connected. Therefore, variattens of the parts 
may occur In the assembled condition, resulting In unevenness In perfomnance of the devices. 

SUMMARY OF THE INVENTION 

[00081 it is thereftMB an object of the present Invention to provide a devfee for driving optical 
system only requiring at least sbc suspension wires (linear elastic bodies) for supportkig a lens 
holder while allowing triaxial drtve. namely, drive In e fbCtising directum. In a tracking direction, 
and in a tilting direction. 

[0009] The. device for driving optical system includes an optical system, a holder, a support 
member, a 'support system, a focusing drive system, a tracking drive systerii. and 8 tilting drive 
system The optical system focuses light on an optical recording medium and Irradiating U^e. 
optical recording m^ium with focused light. The hoWer holds the optical system. The support 
member suppbtte tHe holder. The support system Includes at least six linear elastic bodies 
(laving the same- length. The linear elastic bodies respectively have, one ends fixed to the 
support member and arranged thereon approximately in a circle, and other ends fixed to the 
holder and arranged tKereon apprbximately in a drde. to support the holder on the support 
member. The Ibcusing drive system drives the holder In a direction of an optical axis of the 
opti'cal system. The tracking drive system drives the holder In a radial direction of the optical 
fecdrding medium. The til«^ drWe syistem drives the holder in a direction in which rotation 
moment- generates about an^ aocis. This axis is perpendicular to the direction of the optical axis 
and to the radW direction of the.pptlcal recording medium, 

[Ooioi Oiii ends of the at least six linear elastic bodies are fixed to the support member and 
arranged approximately in a circle thereon, and other ends of the six llriear elastic bodies are. 
fixed to the holder and arranged approximately In a clrde thereon. The holder Is th^l>y 
supported onthe support "member. Therefore, while allowing trtaxial drive, cost reduction of 
parts is'reallzed and the number of assembly steps is reduced. Further, variations of the parts 
can be reduced. Jn the assembled conditfon, thus redudng the degree of mevenness In 
perfbrmianee of the devices. 

[001 11 These and other objects, features, aspects and advantages of the present Invention will 
become more apparent from the fbilowing detailed description of the present invention when 
taken in coi\junetton wnth the accompanying drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 



[0012] Fia 1 is a perspective view illustrating a device for driving optical system according to a 
first prefen-ed embodiment of the present invention; \ / . . 

[0013] FIGS. 2 and 3 are perspective views each illustrating a lens holder of the device 
according to the first prefen^ed embodiment of the present Invenlion; 
[0014] Fia:4 Is rplah view-inustrating a movable side substrate according to the first preferred 
embodiment of the present invention; . 

[001 Si FIC3L 5 Is a plah view illustratinjg a flx^d side substrate according to the first preferred 
embodiment of the present invention; 

[0016] flpS. 6A and 6B are conceptual views each Oluslratlng movement of rnovable side 
tem^in^s caused by tilting control according to the first preferred embodiment of the present 

invention; ■ ' • * » 

[0017] FIG. 7 is a perspective view illustrating a de>^ce for driving optica! systern according^ a 
second preferred embodiment of the present invention; 

[0018] FIGS. 8 and 9 are perspective views each illustrating a lens holder of me device 
according to the second prefen^ed embodiment of the present Invention; \ 
[0019] fig! 10 Is a plan view illustrating a movable side substrate according to the second 
prefen-^^ ernb6diment of thbpres^^^ 

[0020], FIG .11 is a plan view Illustrating a fixed side substrate according to the second 
preferred embodiment of the preset invention; 

[0021] FIG 12 Is a perspective view illustrating a device for driving optical system according to 
a third prefen-ed embodiment of the present invention; . . 

[0022] FIGSl li and 14 are perspective views each illustrating a lens holder of the device 
abcordirig to the third prefen^d embodiment of the present invention; 
[0023] Fia 15 Is a plan view illustrating a mpvable side sutjstrate according to the thifd 
preferred embodiment of the present inveritlon; . 

[0024] FIG.^ 16 is a plan view illustrating a fixed side substrate adcordlng to the third preferred 

embodiment of the present irivention; 

[0025] FIG 17 Is a perepective view illustrating a background-art device for driving optical. 

system; and 

[0026] FIG 18 Is a sectional .view illustrating nriovement of a lens holder caused by tilting 
control In ttie background-art device for driving optical systern. 



DESCRlWlON OF THE PREFERRED EMBODIME^^^ 
[0027] iFli^t Prefeired Embodiment> 

[0028] FIG 1 Is a perepective view illustratirig a device for driving optical system according to 
tiie first preferred embodiment of the pr^ent invention. Only a. lens,tiolder..of the device is 
Ulustrated In eadi perspective view of FIGS. 2 and 3. An objective lens 1 for focusing light on 
an opticii recordSig'meditim {not shown) and mediating the same with ttie focused JIght is held 
on a lens holder 2. The lens holder 2 has a focusing coll 3, a tilting coil 4, and a tracking cofl 5 
provided on ti^ree surfaces tiiereof adjacent to the surface for holding the objective lens 1. The 
focusing coll 3 Includes twb coils 3a and 3b as illustrated m FIG 4 provided in parallel on the 
surfaces of tiie lens holder 2, The coils 3a and 3b have the same winding direction. The tilling 
con 4 includes two coils 4a and 4b provided in parallel, overlying the wils 3a and 3b, 



respectively. The coils 4a and 4b have different winding directions. The tracking coil 5 is 
provided on the remaining surface of the foregoing three surfaces. Further, the lens holder 2 
has a movable side substrate 6 on the surface thereof opposjte to that for holding the tracldng 

[0029] Fia 4 Is a plan view illustrating the movable side.substrafe- Six movable side tenminals 
8a through 8f are provided on the movable side substrate 6 for fixing the ends of six linear 
elastic bodies 7a through 7f. re«piBCtiveIy. These movable side temiinals 6a through 8f are 
arranged in a clfcie. A center of this circle Is an axis of point symmetry of the movable side 
temiinats 8a through 8f. Further, distances between adjacent ones of the movable side 
teoDlnals ^a through 8f are all the same on the movable side substrate 6. For example, the 
distance between the movable side temiihals 8a and 8b is the ^am'e as the distance between 
the tenninals 8b and 8c. ; . = ^ .^ v-^: j.--;. • 

[0030] A suppori memfeer 10 is provided'on a base member 9 as a foundation of the device for 
driving bpticaJ system. Thd base member 9 and the' support member 10 serve as a support for 
the lens holder 2, which will be applied to the preferred embodiments to be described later. A 
permanent magnet 11 for focusing and tilting control, and a pennaneht magnet 12 for traclcing 
control are provided on the base member 9. The permanent magnet 11 includes two 
pe^manent megnets 11a and lib facing each pther on the base member 9, /The permanent 
magnets 11a and lib for focusing 'and ^ each vertically polarized. The 

jjemdnent magnet 12 is arranged on the base member 9 to face the support member 10. The 
permanent magnet 12 is horizontally polarized. The.base member 9 generally Includes metel 
such as maflneUc material. Further, a fixed side substrate 13 is provided on the surface of the 
supjpbrt memti^ey io for supporting the fens holder 2. 

[0031] Fia 6 Is a plan view Illustrating the fixed side substrate. Six fixed side terrninals 14a 
through 14f are provided on the fixed side substrate 13 for further fixing the ends of the six 
linear elastic bodies 7ai through 7f. respectively. These fixed side terminals 14a through 14f are 
also arranged in a circle. A center of this circle is an axis of pofrit symmetry of the fixed side 
temiinals,14a through 14f. Distances between adjacent ones of the fixed side temnlnals 14a 
thro'ugh-l'4f 6^e'all the same on the fixed side substrate 13. The movable side tenninals 8a 
through 8f arid the fixed side tenninals 14a through 14f are symmetrically arranged in mirror 
image, respectively. Further, the circle fomned by the movable side tenninals 8a through 8f and 
that formed by the fixed side tenninals 14a through i4f are approximately the same in size. 
[0032] In the device for driving optical system acoordirig to the first preferred embpdimenti the 
lens holder 2 is so arranged to be surrounded by the support member 10, by the penpanent 
magnets lla and lib each for focusing and titing control, and by the pemiahent magnet 12 
fdr tfa'cklng control, and to be iBupported. on the support member 10 by the sbc linear elastic 
bodies 7a through 7f of the same length. "Oie focusing cofl 3 and the tilting coll 4 e^^^ the 
pennaneht mSgnete 11a ahd'llb. The tracking coil 5 faces the penmahent magnet 12. 
[0033] The linear elastic bodies 7a through 7f respectively connect the movable side tenminals 
aa through 8f and the fixed side tenminals. 14a through 14f. The linear elastic bodies 7a 
thr6ugh'7f are formed of the same material. The ends of the linear elastic bodies 7a through *7f 
are an-anged In the same manner as those of the movable side terminals 8a through 8f and the 
fixed side terminals 14a through 14f. namely, tiiey are ananged in a cirde. A center of ttie 
circle fbnned by the ends of the linear elastic bodies 7a ttirough 7f is an axis of point symmetry 



thereof. Further, distances between adjacent ones of the ends of the linear elastic bodies 7a 
through 7f are all the same. As seen from FIGS. 2 and 3, the linear elastic bodies 7a through 7f 
are thereby cyiindrically shaped in the device of the first prefenred embodiment In addition to 
the bpfiaJilbn for supporting the lens holder 2 on the support member 10. the linear elastic 
bodies 7a through 7f are also operable to supply cun;ent to the focusing coil 3. to the tilting coil 
4, and to the tracking coil 5. The movable side termjnals 8a through 8f are therefore connected 
il the fbcusing coB 3, to the tilUng coil 4. and to the tracking coil 5 by electric Wires. 
[0034] Next, the operations of the devtee for driving optical system according to the first 
prefen-ed embodiment will be discussed. In Fia 1 . a direction of an optical axis in which light Is 
fociised on an optical recording rhedium (not shown) for irradiating the medium with the 
focused light is referred to as a focusing direction Fo (vertical direction), and a radial direction 
of the optical recording medium Is referred to as a tracking direction Tk (horizontal direction). 
Further;' defining a direction perpendicular to the focusing direction Fo and to the tracking 
direction Tk as an axis, a direction In which rotation moment generates about this axis is 
referred to as a tilting direction Tl. 

[0035] The device for driving optical system of the first prefened embodiment Is controlled by 
moving coll system: That is. by supplying cun-ent to each coil attached to the lens holder 2, 
magnetic force Is generated between each coil and each permanent magnet provided on the 
base meniber9. The magnetic fbrc» thus generated Is used to control the position of the lens 
holder £ The objective lens 1 Is operable to focus light on the optical recording medium (not 
shown). On the other hand, focal point shift occurs by. vertical movement of the optical 
recording medium such as wobble of the surface thereof. As a countenneasure therefor, in the 
device for driving optical system of the first prefen-ed embodiment, a focusing sensor (not 
shown) is provided which is directed for well-known astigmatic compensation, -for example. 
This focusing sensor detects the focal point shift, and applies a signal based on the amount of 
the focal point shift to the focusing coil 3. As a result, the lens holder 2 Is displaced in the 
focusing direction Fo, by which focusing control is realized. ? 
[0036] For reading infonnation represented by bit sequence on the optical recording medium 
(not shbwn), the objective lens 1 1s allso operable to in-adiate this bit sequence with the fbcused 
light. On the Other hand, the objective lens 1 may cause track shift by eccentricity of the optical 
recording medium, for example. As a countenneasure therefor, in the device of the first 
prefen-ed embodiment, a tracking sensor (not shown) is provided which is directed for 
well-known differential push-pull, for example. This tracking sensor detects the track shift, and 
applies a signal based on the amount of the track shift to the tracking coil 5. As a result, ttie 
lens holder 2 is displaced in the tracking direction Tk, by which traclcing control is realized: 
During focusing control and. tracking control as described, the linear elastic bodies 7a through 
7f are cooperatively distorted toward the same direction. As a result, the objecUvp ler^s 1 can 
be displaced by the desirable amount. 

[0037] Due to the distortton of the optical recording medium (not shown) and wobble of the 
surface of the same resulting from rotative movement, the objective lens 1 may be tilted in the 
tilting dlrectton Ti relative to the surface of the optical recording medium: Such tilt in the tilting 
direction Ti results in optical abenration arid eventually, results in deterioration of a reproduced 
recording signal. As a countenneasure therefor, in the device of the first prefisrred embodiment, 
a well-known sensor system (not shown) is provided. This sensor system detects the amount 



of the tilt, and applies a signal tased on this amount to the tilting coil 4. As a result, the lens 
holder 2 is rotated in the tittihg direction Tl-by which tilting control is realized. In the device of 
the first preferred embodiment, the lens holder 2 is supported on the support member 10 by 
the imear bfastlcixxfles 7a Uir&jgh 7f of cylindrical configuration.' Therefore. When the lens 
hblder 2 is rotated in the fitting diriection li by tilting control relative to the support member 10. 
the movable side ternimals 8a through 8f merely move to the positions respectively relatiye to 
tticise of the fixed side tenrilnals 14a through i4f. Further, the llriear elastic bodies 7a through 
7f ail have the same length. Therefore, in the device of the first preferred embodiment, bending 
stress is not caused in the longitudinal direction, of the linear elastic Ijody 7. A force Is 
generated only In the tilting dir^on T1. As a result, this device of the first preferred 
embodiment does not require six strip metal plates. The lens holder 2 can be supported only 
by the six linear elastic bodies 7a through 7f. namely, by the reduced number of parts. Further 
the lens holder 2 can be tilted in the tilting direction T1 by a desira^^ 

[0038] In the device for driving optical system of the first preferred embodiment, ttie ends of the 
linear elastic bodies 7a through 7f are shown to have an axis of symmetry thereof. However, 
such aids is not "essOTtial. Namely. even when the ends of the linear elastic bodies 7a ttyough 
7f have no axis of point sy^metiy. the eilslstic bodies 7a through 7f are still cyUhdricaHy shaped, 
theretey rotating the lens holder 2 in the tilting direction by a desirable angle. When the ends of 
the linear elastic bodies 7a through 7f have an sods at poht symmetry as In ttio first prefeired 
^'Bodbnent, flie elastic bodies 7a through 7f bniy receive a couple of forces acting ttiereon as 
a resultant force of a reaction force generated by tilting control. In contrast, when these ends , 
tiave no axis of point symmetry, the elastic bodies 7a through 7f receive a tranststional force 
Acting tliereon addition to ttib couple of forbes as a resultant force of ttie reaction force 
generated by tilting control. In view of tills. ,tiie linear elastic bodies 7a through 7f should 
preferably have an axis of symmetry thereof, to reduce the amount of Interference In focusing 
control and treckln^ control to be caused by tilting control.^ 

[0039] Fia 6 Is a conceptual view Hlustrating mpvernieht of ttie movable side terminals 8a 
ttirough 8f caused by tilting contiroL Positions of tiie movable side terminals 8a through 8f 
befdre^ tilting control are represented by white circles 15. and positions of ttiose after tilting 
control are represented by black circles 16. After subjection to tilting control, the movable side 
tenninals 8a through 8f each recehre a reaction force 17 acting ttiereon.. When the ends of ttie 
eiastib bodies 7a through 7f have no axis of point symmetry, a resultant force of ttte reaction 
forces 17 Is a couple of forces 18 and a translatlonal force. 19 as seen ftom Fia 6A. VVhen 
these ends have an axis of point symmetry, on ttie other hand, oply the couple of forces 18 is 
generated as a rTOiiltant force of ttw reaction forces 17 as seen from" FIG. 6B. Accordingly, 
when Uie ends of me elastic bodies 7a through 7f have no axis of point symmetry, ttie 
translational force 19 generated by tilting control will interfere ^ focusing and tracking control. 
In contrast/when ttiese ends have ah axis of point symmetry, there is no translatlonal iforce 19 
to be generated by tiiUng control, thiis causing no Interference in focusing and tracklng.cohtrol. 
[0040] In ttie device for driving optical system of the first preferred emtwdiment. further, all the 
distances between adjacent ones of ttie linear elastic bodies 7a ttirough 7f are shown to be ttie 
same. However, such uniformity in distance is not essential. Namely, even whan ttie ends of 
the elastic bodies 7a through 7f have nonunifonnity in distance ttierebetween, ttie elastic 
bodies 7a ttirough 7f are still cyllndtically shaped. The lens holder 2 is ttiereby rotated In ttie 
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tilting direction by a desirable angle. When the distances between adjacent ones of the etestK: 
bodies 7a through 7f are ail the same as In the first preferred embodiment, there occurs no 
asymmetry of fraction forces, leading to stable control for driving operations. As a result, the 
ends 6f the line^ elastic bodie8-7a through 7f should preferably have uhlfbmii^ « d«tance 
therebetween.; ■ . ' . . ' ■ v ~ 

[00411 In the first preferred embodiment, the lens holder 2 is supported on the support member 
ib by the six linear elastic bodied 7a through 7f. However, the number of the linear elastic body 
may hot be limited to this. As t<>ng as the linear elastic body is arranged in the same manner as 
that In the flret preferred embodimenVttie same effect can be obtaine^^ . , . . 
[0042] <Seebrki Preferred Erfibodlmeht* 

[0043] Fia 7 Is a perspective view illustrating a device for driving optical system according to 
the second preferred embodiment of the present invention. Only a lens Mder of the device .s 
illustrated in eadi perspective view of RGS. 8 and 9. The structure of the lens holder 2 is the 
same as that In the first preferred embodiment. The objective lens 1 for focusing light on an 
optical recording medium (notshown) and irradiating the samewith the focused liglit is hel^ on 
'the lenshold»ir 21 T^'e lens hblder has the focusing coil 3. the tilting cbB 4. and the tracking coil 
5 provided on three surfaies thereof adjacent to the surface for holding the objective lens 1 
Further, the lens holder 2 has the movable side substrate 6 provided on the surface thereof 
opposite to that for holding the tracking con 5. - l, v. 

*[bo441 Fid 10 is a plan view niustialing the movable side substrate. The six movable side 
terminals 8a through 8f are provided on the movable side substrate 6 for fixing the ends of the 
sbc linear elastlc bodies 7a through 7f. respectively. These movable side terminals 8a through 
8f are a^^g^id In a drde. A center of this circle is an axis of point symmetry of the movable 
side terminals 8a through 8f, Further, distances between adjacent ones of the movable side 
terminals 8a through 8f are an the same on the movable side substrate 6. 
[0045] ThO structure of the bkse member 9 as a foundation of the device Is the same as that in 
the first preferred embodiment, iwiore partlculariy.. the base member 9 holds the support 
memb^ 10 provided thereon for supporting the lens holder 2. Further provided on the base 
membe? 9 ^9 the pemianent rriagnef 11 for focusing and tnting control, and the pemianent 
magnet;12 for tracking controL Further, the fixed side substrate 13 .is provided.oft tt?e,surt&ce 
of the support member 10 for supporting the lens holder 2, 

[0046] FIQ 11 is a plan view illustrating the fixed side substrate. The six fixed side terminals 
14a through 14f are provided on the fixed side substrate 13 for further fixing the ends of the six- 
linearelastic bodies 7a through 7f. respectively. These fixed side terminals 14a through 14f are 
also arranged In a circle. A center of this circle is an axis of point symmetry of the fixed side 
tenninals 14a through 14f. Distances between adjacent ones of the fixed side lennlnals 14a 
through 14f are all the same on the fixed side substrate 13. Contrary to the first preferred 
embodiment, the circle formed by the fixsKi side terrhinals 14a through 14f is smaUer in size 
than the circle fOhned by the movable side teirminals 8a through 8f. 

[0047] SimOar to the first preferred embodiment, the movable side substrate 6 and the fix^ 
side substrate 13 are also connected by the six linear elastic bodies 7a through 7f having the 
same length, to support the lens holder 2 oh the support member 10. The ends of the linear 
elastic bodies 7a through 7f are ananged in the same manner, as those of the movable side 
tenninals 8a through 8f and the fixed side terminals 14a through 14f. namely, they are 



H -n - H«da Accordinaly the circle fonned by ends of the elastic bodies 7a through 7f 

r:rd:.r^^™^^^^ 
n^a^tJiare-rr^ryt^^^^ 

^^rfetlcally distinct from the first preferred embodiment whsre the elastK: 

lens holder 2 on the support member 10. the linear elastic bodies 7a through 7f are a «> 
oprrTwe o sup" y currem to the focusing coH 3. to the tilting coO 4. and to the tra^ng co>^ 
Te mo^blele tem,inais 8a through 8f are. therefore connected to the focusmg coU 3. to the 
tilting coil 4. and to the tracking coil 5 by electric wires. 

12,lSdrrboLTaSh7fproducem^^^^^ 

and in the backing direction Tk that are relatively smaller than th^ose produced by .the 
cvllndrically-shaped elastic bodies 7a through 7f. „..„n«rf 
m^l me »^nd preferred embodiment, the lens holder2 is supported on the sup^rt 
rmberiO by the sbc linear elastic bodies'7a through 7f: However, the number of the lin«. 
I^c iody may not be limited to this. A, long as the Imear elastic body .s arranged in tf,e 
:r that in the second preferred emtiodiment. the sam. effect can be obtained. 

SSe^ed emLment of the present Invention. Only a |ens '^o.d- or^^^^^^^^^^ ^ 
Illustrated in each perspecUve view of FIGS. 13 and 14. Thestmctura of «ie Ian. holder 2 is 
res^la,that.nthefirstpref.rredembod,mentTheobjective.^^^^^^ 
oDtical recordhfl medium (not shown) and irradiating the same wrth the focused "8" '« J °" 
S^'ensTSde72: The lens holder 2 has the focUslhg coil 3. the tnCng coil 
c^l 5 proved on three surfaces thereof adlacent to the surface for hplding the objectivejens 
TFurS^er: tens holder 2 has the movable side substrate 6 on the -^-^ ^f^^^f^^fj^ 
o *at fo holding the tracking cb»^ 5. Stai further, in contrast to the l«,s »«> 2^ « ^ 
preferred embodiment, the lens hoWer 2 In the third preferred embodiment I, a rectangular 
parallelepiped having a small thickness in the focusing direction Fo^ 

ro052] Fli 15 Is a plan view illustrating the movable side substrate. The movable side 
ubsua^ 6 I, a rectangle having a short sWe In the focusing direction Fo. The mo^ble 
Side tem^lnal. 8a through 8f are provided on the movable side substrate ^ f- ^9 ends^ 
the six linear elastic bodies 7a through 7f. respectively. These movable side ^^"^^^ 
through 8f are arranged in a circle. A center of this circle Is an ax» of P-^-^ 
movable side terminals 8a through 8f. Further, distances between the movable side terminals 



8a through 8f adjacent to each other In the focusing direction Fo ar« shorter than those 
t»tween the terminals 9a through 8f adjacent to each other in a direction perpendicular to the 
focusing direction Fo. For example, the distance between the rpovabie side term«als 8a and 
8b is shorter than the dist^ce between the movabie side terminals 8a and 8d. 
10053] The structure of th6 base member s as a foundation of the device Is the same as that }n 
the first preferred embodiment More particularly, the base member 9 holds ttie support 
member 10 provided thereon for supporting the lens holder 2. Further provided on the base 
member 9 are the pemranent magnet 11 for focusing and tUtihg control, and the permanent 
magnet 12 for tracking control. Further, the fixed side substrate 13 Is provided on ttie surface 
of the supi>^ member 10 for supporting the lens holder 2. To comply with the shape of the 
tens holder 2i the supp^ member 10 and the permanent magnet 11. for example, are each 
rectangular parallelepiped having a smaD thickness in the focusing direction Fp., , . 
S0541 Fid 16 is a plan view illustrating the fixed side substrate. To comply with the shape of 
the movable side substrate 6. the fixed side substrate 13 is also a rectangle as well having a 
short side In the focusing direction Fo. The six fixed side terminals 14a through 14f are 
proved on the fixed skle substrate 13 for further fixing the ertds of the six linear elastic bod.es 
7a through 7f, respecU^/ely. These fixed side terrhlnals 14a through 14f are also arranged in a 
cirde-Acenter of this c-irde is an axis of point symmetry of the fixed side temilnate 148 throi^^ 

14f Further distances between the fixed side temiinals 14a through I4f adjacent to each ottier 
in the foaising'direction Fo are shorter than those between the temiinals 14a through 14 
adjacent to each other in a direction perpendicular to the focusing direction Fo, For example, 
the distance between the fixed side tenrUnals i4c and 14d is shorter than the. distance 
between the tomilnals 14c aftd 14b. The movable side temrtnals 8a through 8f and the fixed 
side tennlnals 14a through 14f are symmetrically arranged in mlrror .imag^.: respectively. 
Further, the drcte fdmied by the movable side tenninals 8a through 8f and that^ed by the 
fixed side terminals 14a through 14f are approxihrtateiy the same In s^^^ 
[0055] SimDar to the first preferred embodiment, the movable side substrate 6 md the fixed 
side substrate 13 are also connected.by the six linear elastic bodies 7a ttirou8hTr»?avlng me 
saj;ie length, to support the lens holder 2 ori the support member lO. TTie ends of the linear 
elastic bodies 7a through 7f are arranged in the same manner as Those of the movable side 
terminals 8a through 8f and the fixed side terminals 14a through 14f. namely, they are 
arranged In a drde. A center of the circle fomied by the ends of the elastic bodies 7a through 
7f is an axis of point symmetry thereof. Further, distances betwden. the/ends of the elastic 
bodies 7a through 7f adjacent to each other Iri the focusing direction Fo are shorter than those 
between ihe ends thereof adjacent to each other in a direction perpendicular to the focusing 
direction Fo. Accordingly, in the device of the third preferred Embodiment,. the linear elastic 
bodies 7a through 7f are cyllndrteally shaped, in addition to the operation for supporting the 
lens holder 2 on'the support member 10. the linear elastic bodies 7a through 7f are also 
operable to supply currOTt to the focusing coil 3, to the tnting coll 4. and to the tracking ccH 5. 
The movable side temiinals 8a through 8f are therefore connected to the focusing coil 3. to the 
tilting coil 4. and to the tracking coil 5 by electric wires. 

[00561 According to the foregoing configuration, while being operative in the same manner as 
that in the first preferred embodiment, shrinkage is allowed In the focusing diredlon Fo in the 
device of the thW preferred embodiment as compared with the device of the first preferred 



^^hndiment As a result reduction In thickness of a device Is also allowed that includes the 
d~eWrdpX;d embodiment- 

dZ opL system of the third p«ferred embodiment are the same --^^^J^^ 
!cZi^ toiie^i preferred embodiment and therefore, the description thereof .8 omrtted. 
m^^t^Seirp'eferred embodiment, the^lens holder 2 is suppdrted-on me support. 
SeriHyr sbc linear elastic bodies 7a mrouflh 7f, However, the.number ^.the .near 
Zc lay not be limited to this! As long as the ..near J^^ '^^^^^^J; 
ITe ma^er as that In the third preferred embodiment, the same effect can be obtained. 
SwhrJirinhasbe^n Shown and 

astr^itustritlve and not res«e. it is ';^j;^;Z 
moSLtions and variations can be devised without departing from the scope of the invention. 
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